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SYSTEM FOR TRACKING OPERATOR CERTIFICATION OF FAB 
EQUIPMENT AND PROCESSES 

FIELD OF INVENTION : 

[0001] This invention relates to a factory manager WEB enabled wafer 

fabrication operations equipment operator certification, production monitoring and 
authorization system. 

BACKGROUND OF INVENTION 

[0002] A manufacturing semiconductor fabrication facility can use many tools 

and materials. At a Texas Instruments Incorporated there are as many as 900 tools and 
associated software at a single fabrication facility. The tools and materials change from 
time to time. A source of bad processing or scrapping customer production materials in 
semiconductor processing is unqualified or unauthorized individuals loading or running 
production/customer materials. It is highly desirable to have a system that tracks 
employee operations and employee certification of fabrication equipment and processes 
in real time format to ensure that only qualified personnel are allowed to process 
customer materials. 

SUMMARY OF INVENTION 

[0003] In accordance with one embodiment of the present invention an integrated 

system is provided that tracks user operation certification of fabrication equipment and 
processes in real time format to ensure only qualified personnel are allowed to process 
customer materials. 
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DESCRIPTION OF DRAWING 

[0004] Figure 1 illustrates the system components for tracking employee 

operations and certification of according to one embodiment of the present invention. 

[0005] Figure 2 is a flow diagram of the system of Figure 1 . 

[0006] Figure 3 illustrates a certification record. 

[0007] Figure 4 illustrates a screen access for user number. 

[0008] Figure 5 illustrates a screen access to select a module or tool, a process 

and a cadre or trainer if being trained. 

[0009] Figure 6 illustrates the initial step steps of an audit to determine if the 

audit is a subform or a primary form. 

[0010] Figure 7 illustrates the steps where the audit is a subform initial 

certification. 

[0011] Figure 8 illustrates the steps if a subform re-certification is to be 

performed. 

[0012] Figure 9 illustrates the steps if the audit is a nonsubform /initial 

certification. 

[0013] Figure 10 illustrates the steps if the audit is a nonsubform re-certification. 

[0014] Figure 11 illustrates the steps for final signoflf entry process for re- 

certification. 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0015] Referring to Figure 1 there is illustrated the system components according 

to one embodiment of the present invention that tracks employee operations and 
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employee and other user certification of fabrication equipment and processes in real time 
format to ensure that only qualified personnel are allowed to process customer materials. 
[0016] Each of Automation Systems 1 thru N in Figure 1 represents a fabrication 

equipment tool control system. Each automation system includes a Super Service Bundle 
(SSB) that identifies which tool is working on which material, which type of device and 
which material it can run. It also contains the log point operations or steps to build the 
device. Each automation control systems 1 thru N is coupled to the equipment and will 
lock the system from use unless the user is certified. The object is to have a system that 
tracks employee or contractor operations/ certification of fabrication equipment and 
processes in real time format to ensure that only qualified personnel are allowed to 
process customer materials. 

[0017] In accordance with an embodiment of the present invention each of the 

automation systems 1 through N check to determine if the requesting user of the tool or 
other equipment is an employee or certified contractor, if the user is qualified to run the 
type of tool or other equipment, to work on the device being fabricated and the material 
being used. The user of the tool for the process accesses the tool by, for example, passing 
a bar code such as on the users badge or other access card across a reader at the tool 
access point. The automation system (system 1 through N) with knowledge of the tool or 
other equipment requirements inquires at a certification server 11 to determine if the 
requester is certified to access the equipment. The certification server 1 1 checks an auto- 
certification database 13 to determine a match for the employee or contractor to 
determine if access is permitted. The database 13 contains the record of the employee or 
contractor and the equipment and materials and products the employee is certified to use. 
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[0018] Semiconductor Manufacturing System (SMS) 15 keeps tracks of a 

product. It contains a record of the product. It has the customer identification, device 
name, lot number and wafer identification. It records the log points and operations. It 
provides updates to a qualification database 17 which, in turn, provides daily SMS 
updates and quaUfication records to the auto-certification database 13. The updates 
include tool updates, material updates and user updates and certification updates and 
records. 

[0019] Referring to Figure 2 is illustrated the process. In Step 1 the operator 

scans the operators badge and lot data information for the device being made at the tool 
or equipment location. The Super Service Bundle (SSB) associated with each automated 
system or tool defines the tool the user is working on and which material. The next Step 2 
is the automation system such as System 1 inquires at the certification server 11 for 
qualification of the user for this type of system. In Step 3 the certification server 11 
checks certification for the requested operator for which tools and log point operation 
which is the device type, log point to build the device and the operations which is the 
subsets of the step to build the device. In Step 4 the certification server replies to the 
automation. In Step 5 the server decides if there is certification to use the tool. If the 
answer is "y^s", certification is given and automation continues as usual in Step 6. If the 
answer is "no" the system shows an error screen and warning not to process lot at Steps 7 
and 8 respectively and process with that user ends. 

[0020] The auto-certification database 13 gets updated every four hours. The 

SMS updates are sent to the training database 17 and once every day this is sent to the 
auto-certification database 13. Certification data is uploaded automatically to the 
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production servers for systems 1 through N on a daily basis. However, a manual "push" 
of the data can be performed at any time using an IMS user/password controlled web 
page 19. Because the certification server 1 1 is such a critical part of the process there is a 
backup secondary server 1 1 A. 

[0021] The database 17 contains personnel management information. It contains a 

listing of employees and contractors and their certification status on the different tools or 
equipment and processes. Figure 3 illustrates a record. It lists the employee and 
contractor and identifies which equipment or process and identified if employee or 
contractor is certified, if in-training or certification has expired. The certification server 
11 with the database 13 stores the certification information. It also contains training 
information for those who intend to be certified. 

[0022] The certification server 11 contains an "In Training" access to permit 

access to permit a potential user to be certified via a training manager and a small group 
of instructors or cadre who are certified. The access to the tool through the certification 
server 1 1 may be through a web page using a training manager program. This may be by 
connection at manual web page option 19 or by a connection to the training database 17. 
[0023] A training manager is provided that manages the training of users of the 

tools. The database and the certification server provide a list of cadre or peer trainers. It 
also has a listing of those who intend to be certified. When a user wants to be certified 
or to be re-certified he or she must access the system via a web page for example. A 
Graphical User Interface (GUI) screen access may be used. Figure 4 illustrates a screen 
GUI access where an employee or contractor can enter his or her name by entering an 
employee or contractor number. The Screen 2 in Figure 5 illustrates how the user may 
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select a module or tool, a process and a cadre or trainer if being trained. The selection of 
the module may include a pull own menu of equipment. The selection of the process may 
include a pull down menu of processes. The selection of a cadre may include a pull down 
menu of cadres or trainers who are in the system and are certified to train before access is 
given to the tool. 

[0024] The person being audited is first determined if the audit form is a subform 

or a primary form. See Figure 6. The subform address unique combinations/ sequences. 
There are devices that use a different sequence of log points and operations on a tool. An 
example would be a thin film process tool that has six chambers on it, each with different 
chemical/process steps options available. Any combination of the six could be used, i.e. 
there can be 720 different combinations/devices that are unique. If a primary form, then 
it is determined if the audit is an initial certification or a re-certification. If a subform, 
then it is determined if this is a re-certification or in initial certification. The system 
determines when re-certification is deemed necessary. The system has a time limit for 
completing the certification or re-certification. 

[0025] Referring to Figure 7 there is illustrated the steps where the audit is a 

subform initial certification. It determines if the minimum training time limit passed on 
the primary form. If no, the audit is terminated. If passed (yes), it determines if there is a 
prerequisite certification for this audit. If not, the audit is performed. If there is a 
prerequisite certification, it determines if the specialist has the required prerequisite. If 
not the audit is terminated. If yes, the audit begins. 

[0026] If a subform re-certification is to be performed, the flow follows Fig. 8. It 

first determines if an audit is required for re-certification and, if not, the audit is 
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terminated. If the audit for re-certification is required, it determines if the certification 
process is locked in an OpTraining table on a Primary Form. If yes, the audit is 
terminated. If no, the audit begins. 

[0027] If the audit is a nonsubform /initial certification, as illustrated in Figure 9, 

it is determined if the minimum training time limit is passed. If not, the audit is 
temiinated. If "yes", then it is determined if there is a prerequisite certification for this 
audit. If "no", the audit is terminated. If "yes", then it is determined if there is a 
prerequisite certification for this audit. If "no", the audit begins. If "yes", then it is 
determined if the specialist has the required prerequisite. If "no", it is terminated. If 
"yes", the audit begins. 

[0028] If the audit is a nonsubform re-certification, it is determined if an audit is 

required in Fig. 10. If "no", the audit is terminated and if required it determines if the 
certification process is locked in the OPTraining table. If so, it is terminated and if not the 
audit is started. 

[0029] Figure 1 1 illustrates the final signoff entry process for re-certification. It 

first determines if there is a test for this certification. If "yes", a signoff ID is inserted into 
an active OpTraining record. It then sends email to specified parties saying that the test 
is needed for certification completion. If there is not a test, it determines if this is a 
subform of a primary form. If "no", it updates re-certification date and signoff ID in the 
OpTraining table and sends email to specified parties saying the certification is complete. 
If this is a subform, it is determined if all the subforms for the primary form are 
completed. If "yes", then update re-certification date of primary form in the OpTraining 
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table. The system then updates re-certification date and signoff ID in the OpTraining 
table and sends email to specified parties saying the certification is complete. 
[0030] The system also generates a report on attempts to process material by an 

unqualified person. Wherever a person tries to access a machine or process and that 
person is not certified, the certification server records the person or machine and the time 
and date and sends that to the database 13 and that record can be retrieved by an access 
point such as through the web. The system also keeps track of production from the 
automation systems. 

[0031] While the invention has been particularly shown and described with 

reference to a preferred embodiment, it will be understood by those skilled in the art that 
various changes in form and detail may be made without departing from the spirit and 
scope of the invention. 
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